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A Progress Report: 
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IWripier’s Objective : Design high lift systems with 
improved C Lmax for landing appraoch and improved 
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regarding sizing and overall configuration 
performance. 





on experimental results. 

• Computations are basically postdictive...depend on 
empirical inputs for mixing length and kinetic energy 
transport . . .Limits their utility as design tool. 


• High lift system flow field is dominated by complex viscous flow 
phenomena. As a result, design and development of high lift 
systems has traditionally occurred with heavy recourse .to 
experimentation. 

• Some aspects of the flow are inherently three-dimensional and may exhibit 
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flow field physics issues may be obscured by the inherent complexity o 
configuration. 

• Need to individually understand high lift system “building block flows” 
before there can be any realsitic hope of having a predicitve capability 
for flow fields in actual high lift systems. 


High Lift System Building Block Flows: 
Confluent Boundary Layer 








Research Objectives 
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The dotted bars indicate revised schedule. 



Variation of Lift Coefficient with Slat Gap 
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CASE 1 



Figure 1 

Re = 500,000 
8, = 13.0° 

a = io.o° 
a =-io.o° 

s 

0 = 0.0% O f = 0.0% 
G = 0.41-3.11% G =0.0% 


Slat wake merges 
with primary airfoil 
boundary layer 

Condition of 
early confluence 


CASE 2 



Point of confluence 
farther aft: optimum 
Cl case 


CASE 3 


CASE 4 


Separation bubble 
forms on 
leading edge 


Separation at 
leading edge 












Blockage/Wall Interference 
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Blockage/Wall Interference 
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tunnels and that blockage results in a different effective 
angle of attack. 


Rationale for Continued Use of Smaller 




LDV Survey : Optimum Cl Case 
Mean Velocity Profiles 
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LDV Survey : Optimum CL Case 

Turbulence Production 





LDV Flow Survey : 












LDV Flow Survey : 
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LDV Flow Survey 
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Additional Information Gleaned from 
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Research Goals 
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Experiments 

• Final Report Establishing the Role of Leading 
Edge Confluent Boundary Layer Flow Physics on 
High Lift Performance. 


Transformation of Confluent Boundary Layer 
(From High-Lift Model to Flatplate) 




